BCG priming of dendritic cells enhances T regulatory and Th1 function and suppresses allergen-induced Th2 function in vitro and in vivo.
The inverse correlation of mycobacterial infection with asthma prevalence and the inhibitory effects of vaccination with Bacille Calmette-Guérin (BCG) on airway hyperreactivity in asthma models suggest modulation of dendritic cell (DC) and T cell functions by mycobacterial compounds. To delineate these immunological effects, the immunogenicity of BCG Copenhagen, BCG Chicago and BCG Pasteur was compared in a mouse model. Bone marrow-derived dendritic cells (BMDCs) from BALB/c mice were stimulated with ovalbumin (OVA) with or without BCG. BMDCs were phenotypically characterized by flow cytometry, and we used ELISA to measure the cytokine production of BMDCs as well as of co-cultivated allergen-specific T cells in response to OVA-pulsed. Immunomodulatory effects of BCG were studied in a model of allergic airway inflammation by adoptive transfer of allergen-pulsed BMDCs. Immunomodulation with BCG induced production of IL-10 and IL-12 by BMDCs. Co-cultured allergen-specific T cells produced less IL-5, IL-13 and IFN-gamma but more IL-10. Also the number of FoxP3(+) regulatory T cells was enhanced. Strongest effects were seen with BCG Chicago and BCG Pasteur. In vivo, administration of BCG modulated OVA-pulsed BMDCs then reduced eosinophilic airway inflammation but enhanced infiltration with granulocytes. Airway hyperreactivity and mucus production were reduced and more FoxP3(+) T cells were observed. BCG-induced suppression of Th2-type allergic airway inflammation was associated with enhancement of regulatory T cell function but also of Th1-associated neutrophilic airway inflammation. These findings raise concerns regarding the safety profile of BCG as a potential tool for prevention and therapy of allergic airway disease.